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DETAILED ACTION 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 17, 21, and 25 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Belsan et al. (U.S. Patent No. 5,632,012). 

As per claim 17, Belsan discloses a hard disk drive, comprising: 

at least one storage disk (column 4, lines 40-50); 

at least one drive controller reading data from and writing data to the disk 
(column 13, lines 6-8; Note: the disk drive subsystem represents the drive controller), 
the drive controller executing logic comprising: 

executing a scrub cycle including: reading at least one data unit (column 12, line 
65- column 13, line 6); 

determining whether an error exists in the data unit (column 12, line 65- column 
13, line 6), and if so, undertaking at least one of: 

recording the error (column 15, lines 59-62); 
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executing the reading and determining logic for subsequent data units, wherein 
the scrub cycle is executed on first data that has been written more recently than 
second data, and then is executed on the second data (column 2, lines 58-67; Note: it is 
understood that the priority scrub routine is more timely than the all-encompassing 
routine). 

As per claim 21, Belsan discloses a hard disk drive, comprising: 

at least one storage disk (column 4, lines 40-50); 

at least one drive controller reading data from and writing data to the disk 
(column 13, lines 6-8; Note: the disk drive subsystem represents the drive controller), 
the drive controller executing logic comprising: 

executing a scrub cycle including: 

reading at least one data unit, the data unit being preferentially selected for the 
scrub if it is immediately adjacent on the disk to data that has been subject to a user 
request (column 13, lines 45-63; Note: the periodic scrubbing procedure shows that the 
scrubbing operation is continuing throughout the entire sector); 

determining whether an error exists in the data unit (column 12, line 65- column 
13, line 6), and if so, undertaking at least one of: 

recording the error (column 15, lines 59-62); 

executing the reading and determining logic for subsequent data units (column 
13, lines 45-63; Note: the periodic scrubbing procedure shows that the scrubbing 
operation is continuing throughout the entire sector). 

As per claim 25, Belsan discloses a hard disk drive, comprising: 
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at least one storage disk (column 4, lines 40-50); 

at least one drive controller reading data from and writing data to the disk 
(column 13, lines 6-8; Note: the disk drive subsystem represents the drive controller), 
the drive controller executing logic comprising: 

executing a scrub cycle including: 

reading at least one data unit; determining whether an error exists in the data unit 
(column 12, line 65- column 13, line 6), and if so, undertaking at least one of: 
recording the error (column 15, lines 59-62); 

executing the reading and determining logic for subsequent data units, wherein 
the scrub cycle is executed on areas of the disk that have been more frequently 
accessed than other, less frequently used areas, and then is executed on the less 
frequently used areas (column 2, lines 58-67; Note: it is understood that the more 
frequently used areas will have their priority flags set more often, and therefore will have 
priority over less frequently used areas). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 3-9, 11-16, 18, 22, and 26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Belsan in view of Pfeffer et al. (U.S. Patent No. 5,210,860) 

As per claim 1, Belsan discloses a hard disk drive, comprising: 

at least one storage disk (column 4, lines 40-50); 

at least one drive controller reading data from and writing data to the disk 
(column 13, lines 6-8; Note: the disk drive subsystem represents the drive controller), 
the drive controller executing logic comprising: 

executing a scrub cycle including: reading at least one data unit (column 12, line 
65- column 13, line 6); 

determining whether an error exists in the data unit (column 12, line 65- column 
13, line 6), and if so, undertaking at least one of: 

recording the error (column 15, lines 59-62); 

executing the reading and determining logic for subsequent data units (column 
13, lines 45-63; Note: the periodic scrubbing procedure shows that the scrubbing 
operation is continuing throughout the entire sector). 

Belsan faijs to disclose a disk drive where the scrub cycle is interrupted. 
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Pfeffer discloses a disk drive with a scrubbing process (column 6, lines 25-35) 
comprising: 

if a user request for at least one of: a data read, and a data write, is received, 
interrupting the scrub cycle to fulfill the request, and then resuming the scrub cycle 
(column 6, lines 46-51). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the interrupt method as described by Pfeffer in the hard 
disk drive described by Belsan. It would have been obvious because Pfeffer allows the 
scrubbing technique to continue without affecting normal disk operations (column 6, 
lines 46-51). 

As per claim 3, Pfeffer discloses a disk drive comprising waiting a delay period 
after fulfilling all user requests in a user request queue prior to resuming the scrub cycle 
(column 6, lines 51-54). 

As per claim 4, Pfeffer discloses a disk drive wherein the delay period is an 
adaptive delay period that depends on at least one of: 

a frequency, and a number, of user requests received from the RAID controller 
(column 11, lines 57-62; Note: the delay period depends on the user request to change 
the TIMER period). 

As per claim 5, Belsan discloses a disk drive wherein the disk drive is partitioned 
into data bands, the drive controller maintaining a table indicating at least recent 
accesses to bands (column 16, lines 61-64). 

As per claim 6, Belsan discloses a disk drive comprising executing the scrub 
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cycle on data immediately adjacent on the disk to data that is subject to a user request, 
as part of fulfilling the request (column 17, lines 6-9). 

As per claim 7, Belsan discloses a disk drive comprising executing the scrub 
cycle on first data that has been written more recently than second data, and then 
scrubbing the second data (column 2, lines 58-67; Note: it is understood that the priority 
scrub routine is more timely than the all-encompassing routine). 

As per claim 8, Belsan discloses a disk drive comprising executing the scrub 
cycle on areas of the disk that have been more frequently accessed than other, less 
frequently used areas, and then scrubbing the less frequently used areas (column 2, 
lines 58-67; Note: it is understood that the more frequently used areas will have their 
priority flags set more often, and therefore will have priority over less frequently used 
areas). 

As per claim 9, Belsan discloses a hard disk drive, comprising: 

at least one storage disk (column 4, lines 40-50); 

at least one drive controller reading data from and writing data to the disk 
(column 13, lines 6-8; Note: the disk drive subsystem represents the drive controller), 
the drive controller executing logic comprising: 

executing a scrub cycle including: reading at least one data unit (column 12, line 
65- column 13, line 6); 

determining whether an error exists in the data unit (column 12, line 65- column 
13, line 6), and if so, undertaking at least one of: 

recording the error (column 15, lines 59-62); 
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executing the reading and determining logic for subsequent data units (column 
13, lines 45-63; Note: the periodic scrubbing procedure shows that the scrubbing 
operation is continuing throughout the entire sector). 

Belsan fails to disclose a disk drive where the scrub cycle is interrupted. 

Pfeffer discloses a disk drive with a scrubbing process (column 6, lines 25-35) 
comprising: 

if a user request for at least one: a data read, and a data write, is received, and if 
a current scrub rate exceeds a threshold rate, interrupting the scrub cycle to fulfill the 
request, and then resuming the scrub cycle, and otherwise not interrupting at least an 
existing scrub read of the scrub cycle (column 6, lines 46-51). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the interrupt method as described by Pfeffer in the hard 
disk drive described by Belsan. It would have been obvious because Pfeffer allows the 
scrubbing technique to continue without affecting normal disk operations (column 6, 
lines 46-51). 

As per claim 11, Pfeffer discloses a disk drive comprising waiting a delay period 
after fulfilling all user requests in a user request queue prior to resuming the scrub cycle 
(column 6, lines 51-54). 

As per claim 12, Pfeffer discloses a disk drive wherein the delay period is an 
adaptive delay period that depends on at least one of: 

a frequency, and a number, of user requests received from the RAID controller 
(column 1 1 , lines 57-62; Note: the delay period depends on the user request to change 
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the TIMER period). 

As per claim 13, Belsan discloses a disk drive wherein the disk drive is 
partitioned into data bands, the drive controller maintaining a table indicating at least 
recent accesses to bands (column 16, lines 61-64). 

As per claim 14, Belsan discloses a disk drive comprising executing the scrub 
cycle on data immediately adjacent on the disk to data that is subject to a user request, 
as part of fulfilling the request (column 17, lines 6-9). 

As per claim 15, Belsan discloses a disk drive comprising executing the scrub 
cycle on first data that has been written more recently than second data, and then 
scrubbing the second data (column 2, lines 58-67; Note: it is understood that the priority 
scrub routine is more timely than the all-encompassing routine). 

As per claim 16, Belsan discloses a disk drive comprising executing the scrub 
cycle on areas of the disk that have been more frequently accessed than other, less 
frequently used areas, and then scrubbing the less frequently used areas (column 2, 
lines 58-67; Note: it is understood that the more frequently used areas will have their 
priority flags set more often, and therefore will have priority over less frequently used 
areas). 

As per claim 18, Belsan fails to disclose a disk drive where the scrub cycle is 
interrupted. 

Pfeffer discloses a disk drive with a scrubbing process (column 6, lines 25-35) 
comprising: 
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if a user request for at least one: a data read, and a data write, is received, 
interrupting the scrub cycle to fulfill the request, and then resuming the scrub cycle 
(column 6, lines 46-51). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the interrupt method as described by Pfeffer in the hard 
disk drive described by Belsan. It would have been obvious because Pfeffer allows the 
scrubbing technique to continue without affecting normal disk operations (column 6, 
lines 46-51). 

As per claim 22, Belsan fails to disclose a disk drive where the scrub cycle is 
interrupted. 

Pfeffer discloses a disk drive with a scrubbing process (column 6, lines 25-35) 
comprising: 

if a user request for at least one: a data read, and a data write, is received, 
interrupting the scrub cycle to fulfill the request, and then resuming the scrub cycle 
(column 6, lines 46-51). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the interrupt method as described by Pfeffer in the hard 
disk drive described by Belsan. It would have been obvious because Pfeffer allows the 
scrubbing technique to continue without affecting normal disk operations (column 6, 
lines 46-51). 

As per claim 26, Belsan fails to disclose a disk drive where the scrub cycle is 
interrupted. 
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Pfeffer discloses a disk drive with a scrubbing process (column 6, lines 25-35) 
comprising: 

if a user request for at least one: a data read, and a data write, is received, 
interrupting the scrub cycle to fulfill the request, and then resuming the scrub cycle 
(column 6, lines 46-51). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the interrupt method as described by Pfeffer in the hard 
disk drive described by Belsan. It would have been obvious because Pfeffer allows the 
scrubbing technique to continue without affecting normal disk operations (column 6, 
lines 46-51). 

Claims 2, 10, 19, 23, 27, and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Belsan in view of Pfeffer in further view of Lester et al. (U.S. Patent 
No. 6,715,116). 

Belsan and Pfeffer are relied upon for reasons stated in the previous section. 

As per claims 2, 10, 19, 23, and 27, Belsan and Pfeffer fail to disclose a disk 
drive that is a RAID drive. 

Lester discloses a hard disk drive with a scrubbing operation that is a RAID drive 
(column 9, lines 21-29). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the RAID system as described by Lester in the hard drive 
described by Belsan and Pfeffer. It would have been obvious because RAID systems 
are a commonly used storage method used in the art. 
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Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pfeffer 
in view of Rodcheffer et al. (U.S. Patent No. 6,848,063) in further view of Lester. 

Pfeffer discloses a system comprising a controller and a plurality of hard disck 
drives, the drive controller for each drive autonomously executing a scrub cycle on its 
* disks and, if a user request for at least one of: a data read, and a data write, is received, 
interrupting the scrub cycle to fulfill the request, and then resuming the scrub cycle. 

Pfeffer fails to disclose a disk drive where each memory subunit has the scrub 
operation controlled by the memory subcontroller. 

Rodcheffer discloses a controller and a plurality of memory subunits, each 
subunit including at least one storage disk and at least one drive controller reading data 
. from and writing data to the subunit (figure 1 , items 16-2, 16-4), wherein the drive 
controller for each disk drive is coupled to the main controller (figure 1 , item 40). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the method of controlling the scrubbing operation 
through the subcontrollers as described by Rodcheffer in the system described by 
Pfeffer. It would have been obvious because Rodcheffer allows a faster scrub rate as 
the scrubbing operations are performed in parallel (column 4, lines 39-48). 

Pfeffer and Rodcheffer fail to disclose a disk drive that is a RAID system. 

Lester discloses a hard disk drive with a scrubbing operation that is a RAID drive 
(column 9, lines 21-29). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the RAID system as described by Lester in the hard drive 
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described by Belsan and Pfeffer. It would have been obvious because RAID systems 
are a commonly used storage method used in the art. 

Allowable Subject Matter 

Claims 20, 24, and 28 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



Conclusion 

Any. inquiry concerning this communication or earlier communications from the 
examiner should be directed to David G. Gentry whose telephone number is (571) 272- 
2570. The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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